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Five cases of villous tumors of the duodenum are reported, all
of which involve the ampulla of Vater. Three of the five lesions
contained either infiltrating carcinoma or carcinoma in situ. Al-
though preoperative endoscopic biopsy was performed on all tu-
mors, no malignancy was identified. Frozen sections done at the
time of operation on the three patients with carcinoma also failed
to identify malignancy. One patient underwent pancreaticoduo-
denectomy and four patients had local excision of the tumor.
Three of the patients treated with local excision developed re-
currence and two subsequently had pancreaticoduodenectomy.
Because of the difficulty in making an accurate diagnosis and
the chance of recurrence when local excision is employed, strong
consideration should be given to pancreaticoduodenectomy as
the initial form of treatment of these lesions.

VI ILLOUS TUMOR OF THE DUODENUM was first
described by Perry in 1893 as a broad-based
cauliflower-like mass that he referred to as a

duodenal papilloma.' These lesions are relatively uncom-
mon, with only 73 cases reported by Komorowski and
Cohen in a 1981 review.2 Pathologic descriptions have
included the terms villous adenoma, villous papilloma,
papillary adenoma, tubulovillous adenoma, and villo-
glandular polyp. Most lesions are found in the second
portion ofthe duodenum with presenting symptoms usu-
ally related to biliary tract obstruction, occult bleeding,
or obstruction of the duodenal lumen.
The high incidence of malignancy in villous lesions of

the duodenum as well as the frequent involvement ofthe
ampulla ofVater has resulted in considerable controversy
regarding proper management. Pancreaticoduodenec-
tomy remains the procedure of choice with invasive can-
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cer. The appropriate treatment for those lesions that are
benign or contain carcinoma in situ remains controversial.

In this report, five new cases are described and the lit-
erature is reviewed with emphasis on the incidence of
malignancy, problems in achieving accurate preoperative
diagnosis, and the choice of surgical therapy for ampullary
villous tumors.

Materials and Methods

Pathology records at Charity Hospital were reviewed
in order to identify all patients with the diagnosis of villous
tumor of the duodenum. In addition, three cases were
contributed from the private practice oftwo ofthe authors.
Information on age, symptoms, diagnostic studies, op-
erative procedure, pathologic findings, and follow-up was
recorded. Invasive carcinoma was defined as invasion of
the muscularis mucosae or of deeper structures. The
greatest diameter measured in centimeters was used as
the size of the lesion.

Results

There were three women and two men with an average
age of61 years (range, 34 to 84 years; Table 1). The tumor
was located at the ampulla of Vater in all patients. In
addition, one patient with Gardner's syndrome had mul-
tiple villous tumors of the duodenum. Three of the five
patients presented with abdominal pain as their chief
complaint. Two patients were jaundiced at the time of
presentation. The patient with Gardner's syndrome was
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TABLE 1. Summary ofClinical Data

Patient Age Sex Symptoms Diagnostic Studies Procedure Pathology Follow-Up

1 (1979) 60 M Abdominal pain US; dilated ducts Local excision, Benign Recurrence at 4 years;
UGI; normal sphincteroplasty Whipple; Well at 5
Endo; mass at Ampulla years

2 (1985) 84 M Abdominal pain Obstruction of CBD on Local excision, INV Recurrence; Died at 2
T-tube sphincteroplasty years
cholangiogram

Endo; mass at Ampulla
3 (1985) 34 F Asymptomatic UGI; multiple polyps Local excision, Benign Recurrence at 1 year;

in the duodenum sphincteroplasty Whipple; Well at 2
Endo; multiple polyps years

4 (1986) 61 F Jaundice US; Dilated ducts and Whipple INV Well at 2.5 years
Ampullary mass

Endo; mass at Ampulla
5 (1986) 66 F Abdominal pain, US; Dilated ducts and Local excision, CIS Well at 1.5 years

jaundice Ampullary mass sphincteroplasty
Endo; mass at Ampulla

CBD, common bile duct; CIS, carcinoma in situ; Endo, esophago- gastroduodenoscopy; INV, invasive carcinoma; UGI, upper gastrointes-
tinal series; US, ultrasound.

TABLE 2. Literature Review: Villous Tumors ofthe Ampulla of Vater

Author Age Sex Procedure Pathology Results

64 M

76 M

53 F
43 F
55 M

76 F
33 F
64 M

39 M

64 M

70 F
71 F
75 F
69 M

60 M

58 M

63 F
55 M

56 F
74 M

59 F
69 F
59 M

57 F
47 F
77 F

39 M

11 M

65 F
52 M

56 M

52 F
58 M

63 M

61 M

51 F
75 M

69 M

68 M

75 F
65 M

Ex
Ex
Ex
Ex
Ex
Ex
Ex
Ex
Ex
PD
PD
Ex
Ex
PD
Ex
PD
PD
Ex
PD
Ex
PD
PD
Ex
PD
Ex
Ex
PD
Ex/PD
PD
Ex
Ex
PD
PD
BP
PD
PD
PD
BP
Ex
BP
PD

Benign
Benign
Benign
Benign
Benign
Benign
Benign
Benign
Benign
Carcinoma-Inv
Carcinoma-Inv
Benign
Benign
Carcinoma-Inv
Carcinoma-IM
Carcinoma-Inv
Carcinoma-Inv
Benign
Carcinoma-IM
Carcinoma-Inv
Benign
Benign
Carcinoma-Inv
Carcinoma-Inv
Benign
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-Inv
Benign
Benign
Benign
Benign
Carcinoma-IM
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-IM
Carcinoma-IM
Carcinoma-IM
Carcinoma-Inv

Alive and well at 5 years
Alive and well at 3 years
Alive and well at 12 years
Alive and well at 7 years
Alive and well at 3 years
Alive and well at 0.5 years
Alive and well at I year
Alive and well at I year
Alive and well at I year
Dead; 4 years-Recurrence
Dead; 2 years-Recurrence
Alive and well
Alive and well
Alive and well
Alive and well at 5 years
Alive and well at 10 years
Alive and well at 14 years
Alive and well
Alive and well
Liver metastasis at operation
Alive and well
Alive and well at 2.5 years
Alive and well
Alive and well at 5 months
Alive and well
Alive and well at 1 year
Alive and well
Dead at 13 months
No follow-up
Alive and well at 10 months
Alive and well at 3 months
Dead, postoperative complications
Alive and well at 10 years
Dead at 9 days; postoperative complications
Dead at 16 years; cirrhosis
Alive and well at 2 years
No follow-up
No follow-up
No follow-up
Dead at 3 weeks postoperative
Dead at I month postoperative
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TABLE 2. (Continued)

Age Sex Procedure

47 F PD
72 F PD
61 M PD
68 F PD
33 M PD
80 F Ex
45 F Ex
44 F PD
53 M PD
62 F Ex
81 F Ex
80 F Ex
56 F Ex
68 M PD
62 M Ex
53 F Ex/PD
68 M PD
65 F Ex
70 F Ex
56 F PD
78 M BP
76 F BP
41 M BP
42 M PD
53 M PD
43 F PD
71 F PD
79 F BP
76 M Biopsy
70 F Ex
63 F ER
60 M Ex/PD
84 M Ex
34 F Ex/PD
61 F PD
66 F Ex

Pathology

Carcinoma-Inv
Carcinoma-Inv
Carcinoma-Inv
Benign
Carcinoma-Inv
Benign
Benign
Carcinoma-Inv
Benign
Benign
Benign
Benign
Benign
Benign
Benign
Benign
Benign
Benign
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-IM
Carcinoma-Inv
Carcinoma-IM
Carcinoma-Inv
Carcinoma-Inv
Carcinoma-Inv
Benign
Benign
Benign
Carcinoma-IM
Benign
Carcinoma-Inv
Benign
Carcinoma-Inv
Carcinoma-IM

Results

Dead at 2 months postoperative
No follow-up
Dead at 2 months postoperative
Alive and well at 1 year

Alive and well at 10 months
Alive and well at 3 years
Alive and well at 4 years
Alive and well at 2 years
Alive and well at 1 year
Dead at 5 years
Alive and well at 3 years
Dead at 2.5 years; No recurrence
Alive and well at 8 years
Dead at 2 years
Alive and well at 13 years
Alive and well at 8 months
Dead at 17 months; complications
Dead at 4 years; No recurrence
Dead at 1 year; liver metastasis
Dead at 6 months; liver metastasis
Dead at 5 years
Alive and well at 18 months
Alive and well at 2 months; liver metastasis
Alive and well at 1 year
Alive and well at 6 months
Alive and well at 6 months
Alive and well at 3 months
Alive and well at 18 months
Dead, preoperative arrhythmia
Alive and well at 4.5 years
Alive and well at 2 years
Alive and well at 5 years
Dead at 2 years; recurrence
Alive and well at 2 years
Alive and well at 2.5 years
Alive and well at 1.5 years

BP, Bypass; Ex, Local Excision; ER, Endoscopic Resection; IM, Intramucosal; INV, Invasive; PD, Pancreaticoduodenectomy.

asymptomatic and underwent an upper gastrointestinal
contrast study (UGI) as part of her routine follow-up.
Both patients presenting with jaundice were found to have
malignant lesions. Follow-up ranged from 1.5 to 9 years.
Barium contrast studies (UGI) were done in two ofthe

five patients. One was read as normal and one revealed
multiple filling defects in the duodenum. Ultrasonography
was done in 3 patients, revealing dilated bile ducts in all
3 and an ampullary mass in 2 patients. Esophagogastro-
duodenoscopy was performed in all five patients, identi-
fying the ampullary lesion in each. Endoscopic biopsies
were done in each patient and all were interpreted as be-
nign. All lesions were sessile with an average size of 3.3
centimeters (range, 2 cm to 6 cm).

Four of the five patients underwent local excision as

an initial procedure and one underwent pancreaticodu-
odenectomy. Frozen section evaluation was done at the
time ofoperation in four patients and all were interpreted
as benign. Two were subsequently read as invasive car-

cinoma and one as carcinoma in situ with foci of super-
ficial microinvasion.

Both patients with benign lesions underwent local ex-

cision as an initial procedure. One experienced recurrence
at 1 year and the other at 4 years. Each underwent pan-
creaticoduodenectomy following discovery of the recur-

rence and is alive and well without evidence of recurrent
disease at 2 and 5 years, respectively. One of the three
patients with carcinoma developed a recurrence and died
at 2 years. The other two patients are alive and well with-
out evidence of recurrence at 2.5 and 1.5 years, respec-
tively.

Discussion

Although villous tumors of the small intestine occur
most frequently in the duodenum, they account for only
1% of all duodenal tumors.3 Since Golden published the
first definitive case of villous tumor of the duodenum in
1928,4 161 cases have been described, including the five
cases reported here. Seventy-seven (47.8%) involved the
ampulla of Vater and form the basis of this review (Ta-
ble 2).
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TABLE 3. Presenting Symptoms

Symptoms # Patients %

Jaundice 53 69
Abdominal Pain 31 40
Anemia/Melena/Guaiac + stool 15 19
Weight loss 14 18
Fever 14 18

The average age of patients with ampullary villous tu-

mors was 60.6 years with a range of 11 to 84 years. Of
the 77 cases reviewed, 41 (53%) were women and 36 (47%)
were men. The presenting symptoms listed in Table 3
occurred most frequently. Other symptoms included
diarrhea, cholangitis, anorexia, nausea and vomiting, and
pancreatitis. Thirty-three (82.5%) ofthe patients with ma-
lignant lesions presented with jaundice. Twenty-five had
invasive carcinoma and eight had intramucosal carci-
noma. Twenty (54%) of the patients with benign lesions
were jaundiced. The association of mucorrhea and elec-
trolyte loss, often described with villous lesions ofthe co-

lon and rectum, has been reported only once with duo-
denal villous tumors.28
The average size for tumors located at the ampulla of

Vater was 3.67 cm with a range of 1 cm to 11 cm. Kutin
et al. previously reported that no duodenal villous tumor
under 4 cm in size showed evidence of invasive malig-
nancy.29 Size was recorded for 37 of the patients with
ampullary tumors. Of the 22 lesions less than 4 cm in
diameter, 14 had evidence of malignancy, 10 of which
were invasive (Fig. 1). Previous reports by Schulten et al.
and Galandiuk et al. have found size to be a poor predictor
of malignancy.303' Our data support this view.

Recent reports have indicated an overall incidence of
malignancy ranging from 35% to 63%.27.3o For purposes

# of Cases
1 4-. .._..

1 -. -

10

8-.-- - . ............

62 ...

0
F

1- 2- 3- 4- 5- 6- 7- 8- 9- 10- 11-
1.9 2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 10.9 11.9

Greatest Diameter of Tumor (cm)
_ Benign Invasive Intramucosal

FIG. 1. The greatest diameter in centimeters of 37 reported ampullary
villous tumors. The cross-hatched areas represent invasive and intra-
mucosal carcinoma as indicated.

TABLE 4. Treatment ofAmpullary Villous Tumors

Intramucosal Invasive
Benign Carcinoma Carcinoma

Pancreaticoduodenectomy 8 3 21
Local excision 27 3 6
Bypass 1 3 3
Biopsy only 1 0 0
Endoscopic resection 0 1 0

Total 37 10 30

of this review, malignant lesions were classified as either
invasive or intramucosal based on whether there was pen-

etration of the muscularis mucosae by the tumor. Forty
of the 77 lesions located at the ampulla of Vater were

malignant (52%). Thirty-nine percent had invasive car-

cinoma and 13% contained intramucosal carcinoma. In
comparison, villous tumors ofthe colon and rectum have
an overall incidence of malignancy of 23.4% (range, 21%
to 29%).32-34

Endoscopic examination has all but replaced upper

gastrointestinal series as the diagnostic procedure ofchoice
in identifying the majority of duodenal villous tumors.
All lesions located at the ampulla ofVater should be within
reach of the side-viewing duodenoscope. Hypotonic duo-
denography may offer some advantage over the standard
barium contrast study, especially in identification of le-
sions in the distal second, third, and fourth portions of
the duodenum.35 Ultrasound has occasionally been useful
in identifying duodenal villous lesions. Bluth and Merritt
have described a "pseudokidney" pattern of echos that is
characteristic of a bowel lesion.36 Ultrasound identified
an ampullary mass in two of the three cases in which it
was used in our series.

Accurate preoperative histologic diagnosis has remained
a problem in evaluation of duodenal villous tumors. Be-
cause of the frequently large lesion size and the small
sample taken via the endoscopic biopsy forceps, inaccurate
diagnoses are common. False-negative endoscopic biopsy
ranges from 25% to 56% in series reported by Galandiuk
et al. and Ryan et al., respectively.273' Fifteen patients
underwent preoperative endoscopic biopsy in this review
and six were found to be falsely negative for carcinoma
(40%). Histologic evaluation at the time of frozen section
was also associated with a high false-negative rate (33%).
The normal villous architecture of the small intestinal

mucosa often makes classification of adenomas of the
small bowel difficult.2' Malignant transformation is also
difficult to identify histologically. Geir et al. indicate that
changes such as loss of cellular polarity and goblet cells,
increased nuclear size, hyperchromatism, and high mitotic
index are not universally accepted as criteria of malig-
nancy.23 They have suggested that more reliable evidence
ofmalignant transformation may include piling up ofthe
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epithelium to form multilayered masses, secondary gland
formation in the intramucosal region, and desmoplastic
reaction in the stroma.

Twenty-seven of the 37 patients with benign lesions
underwent local excision of the tumor as the initial pro-
cedure. Eight patients had pancreaticoduodenectomy, one
had bypass, and one had biopsy alone and died prior to
any further therapy (Table 4). Twenty-four of the 40 pa-
tients with malignant lesions underwent pancreaticodu-
odenectomy as the initial procedure. Nine patients had
local excision, six had palliative bypass, and one patient
underwent endoscopic resection. One patient who un-
derwent local excision had a pancreaticoduodenectomy
3 days later when the final pathology report indicated in-
vasive adenocarcinoma.

Several cases ofendoscopic excision of villous duodenal
tumors have been reported.3137'38,39 Attempts at endo-
scopic removal are often difficult because of the size of
the lesion as well as the sessile nature at the ampulla. In
addition, these tumors are frequently friable and may re-
quire piece-meal excision. Retrieval ofthe resected lesion
can be difficult, often rendering histologic examination
impossible.37 Biliary stents may be necessary in order to
avoid ductal injury.3' For these reasons, endoscopic re-
section of ampullary villous tumors should be used only
in patients who are unfit for operative excision.

Treatment of ampullary villous tumors can be divided
into two procedures: local (submucosal) excision or pan-
creaticoduodenectomy. Justification for local excision of
villous tumors of the duodenum has been based on the
presumed similarities to colorectal villous tumors. Such
treatment has been based on the observation that colonic
carcinoma does not metastasize to lymph nodes until there
is invasion ofthe muscularis mucosae.40 In the colon there
are lymphatics associated with the muscularis mucosae
but there are no lymphatics above this level. Similar find-
ings have been noted in the stomach where Lehnert et al.
describe the almost-complete absence oflymphatics from
the mucosa.4' This may account in part for the excellent
prognosis of lesions described as early gastric cancer con-
fined to the mucosa.42

In comparison, the small bowel mucosa contains lym-
phatics that course through the normal villi extending
near the luminal surface.4043 Intramucosal carcinoma
arising in a villous duodenal tumor may theoretically me-
tastasize before invading the muscularis mucosae. The
data to support this remain inconclusive.

Galandiuk et al. reported a recurrence rate of 46% in
patients undergoing local excision.3' This high rate oflocal
recurrence was attributed to the narrow margins obtained
because ofthe proximity to bile and pancreatic ducts and
the difficulty in obtaining clear margins because of the
soft, friable nature of these lesions. Three patients in this
series with benign lesions treated by local excision had

recurrence at 1, 3.5, and 4 years, respectively. Each of
these patients underwent pancreaticoduodenectomy and
is alive and well as of this writing.

Based on the high incidence ofmalignancy in ampullary
villous tumors, the difficulty in achieving an accurate pre-
operative diagnosis and the frequency of local recurrence
following submucosal excision, strong consideration
should be given to pancreaticoduodectomy as the initial
form of treatment. The operative mortality from pancre-
aticoduodenectomy should be less than 5% today." Local
submucosal excision and endoscopic resection should be
reserved for those patients whose overall health does not
permit a more extensive procedure.
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DiSCUSSION

DR. KENNETH W. WARREN (Boston, Massachusetts): Dr. Berry, Dr.
Jones, Members, and Guests: I have had the privilege of reading this
manuscript. It is well documented and is an excellent review ofthe clinical
aspects and especially the pathologic aspects of an unusual problem.

This represents a very small segment of the pathologic study of the
ampulla ofVater and the periampullary area, but it is extremely important
for two reasons: it illustrates the difficulty in establishing a precise di-
agnosis and, as a consequence, the difficulty in selecting an appropriate
surgical procedure.

It has always been my attitude that local resection should be avoided
and yet, as the literature shows, many of these patients are treated by
local excision.

In our experience when I was at the Lahey Clinic and subsequently,
we have seen about 12 of these. One malignant one was locally excised
by one ofmy colleagues and the patient did very well.

I think the technical aspects have been touched on more precisely in
the manuscript, but the difficulty is very obvious. On the side ofthe bile
duct, one has reasonable leeway. One can do a papillotomy extending
1.5 cm or 2 cm, but when you approach the pancreatic duct you have
very limited freedom. When I have done a local excision, I put a sound,
a Bake's dilator, in each duct to minimize the prospect of ductal injury.
The best description ofthe pitfalls ofdoing local resection was described

by Lord Smith. He said, "You start out. It's a small tumor. It is a small
cancer." You do a sphincterotomy, you do a local excision. You decide
that you haven't done enough or maybe the pathologist tells you that
you haven't done enough, so then you do a wider excision. The first
thing you know you may have dissociated the common-bile or the pan-
creatic duct, or both from the duodenum.
Then you have to reconstruct the ducts. You have done a complicated

operation, ultimately, an operation more difficult, more dangerous than
a Whipple, and an operation that is associated with a high rate of re-
currence. I would advocate doing a Whipple in most instances with this
type of lesion.
On the other hand, ifyou are going to do a Whipple, you are obligated

to warn the patient and the family before the operation. The Whipple
procedure, even for cancer of the head of the pancreas, today can be
done with a mortality rate of less than 5%, and if it is done for a benign
or malignant villous polyp, the mortality rate should be even less.

DR. JAMES T. EVANS (Macon, Georgia): Dr. Berry, Dr. Jones, Fellows,
and Guests: I wish to compliment Drs. Di Vincenti, Cohn, and Chappuis
on an excellent review, and I wish to thank them for the opportunity to
discuss their paper and review the manuscript in detail.

They have, indeed, drawn our focus to the preoperative difficulty and
frozen section difficulty in defining the malignant subset of villous tumors
of the duodenum.

There have been several reports recently in the literature concerning
computed tomography to help define a wall abnormality in malignant
duodenal tumors including villous adenomas, and I would ask the authors
to contribute their assessment of these preliminary reports of CT.

Second, in the area that they highlighted between the differential com-
paring villous duodenal malignancies and colorectal lesions, I would
wonder if they would comment on the experimental animal data in
which certain rodent models using carcinogens have revealed a very
similar biphasic pattern of malignant duodenal and malignant colon
tumors.

DR. FRANCIS C. NANCE (Livingston, New Jersey): The comment that
I have relates to the conclusion that pancreaticoduodenectomy should
be done as a primary procedure in this series of patients.

It seems to me that you did very well with the way that you managed
these patients, which was by local excision for some of the patients and
subsequent resection for recurrences in other patients. I gather that the
follow-up on those patients has been satisfactory.

Did, in fact, anybody lose the opportunity to be cured by the way you
managed those patients? I would be interested to know that.

Second, as a speculative question, it has been noted that most ofthese
tumors are downstream from the biliary orifice at the ampulla, and there
has been speculation by Watne and others that there is something in the
bile that predisposes to the development of these tumors.
The question I have is whether diversion of the biliary tract with a

Roux-en-Y type ofanastomosis would, in fact, have altered the recurrence
rate in this group of tumors.

It is a very interesting area of research, and I think it is something that
might play a role in our understanding of the etiology of the disease.


